Background: In an attempt to identify motivating factors involved in decisions to publish in open access and open archives (OA) journals, individual interviews with biomedical faculty members at the University of North Carolina at Chapel Hill (UNC-Chapel Hill) and Duke University, two major research universities, were conducted. The interviews focused on faculty identified as early adopters of OA/free full-text publishing.
Background
There is disagreement as to what constitutes an "open access" journal. The most liberal definitions allow for free full text access, possibly after a relatively brief embargo period. Other definitions require immediate free publication. The most stringent definitions require both immediate free publication and copyright retention by the author(s). For example, the Budapest Open Access Initiative (BOAI) [1] defines open access as:
"Free availability on the public internet, permitting any users to read, download, copy, distribute, print, search, or link to the full texts of these articles...without financial, legal, or technical barriers other than those inseparable from gaining access to the internet itself. The only constraint on reproduction and distribution, and the only role for copyright in this domain, should be to give authors control over the integrity of their work and the right to be properly acknowledged and cited."
Regardless of definition, it is clear that open access publishing is in stark contrast to the traditional publishing model in two possible ways.
1) Access to articles published within these journals is free of charge to the public readership.
2) Copyright restrictions on authors may be removed, and authors retain rights rather than automatically transferring them to publishers.
Although the benefit OA publications provide to the world of scholarly communication in terms of accessibility and information dissemination may be obvious to proponents, barriers such as "significant reservations about quality and preservation" have left many authors unconvinced [2] . In order to encourage publication in open access journals and diffuse "concerns or objections" pertaining to the peer-review quality of OA publications, initiatives such as the Public Library of Science (PLoS) [3] and BioMed Central (BMC) [4] have been launched in recent years [5] . In addition to larger scale initiatives such as PLoS, many universities have created programs which provide guidance and support to authors exploring publication in open access journals. For instance, the North Carolina State University Libraries Scholarly Communication Center [6] "provides workshops and presentations on copyright, fair use, and other scholarly communication topics," as well as individual consulting for faculty. Furthermore, recent research comparing the impact of open access citations against those published in traditional journals has been conducted in order to identify any significant differences. Multiple studies have reported that the impact of open access citations often surpasses those published in non-OA publications [7] [8] [9] . For example, in 2004 Antelman [7] concluded that "across a variety of disciplines, open-access articles have a greater research impact than articles that are not freely available."
While extensive literature can be found focusing on the impact of open access publishing from the point of view of libraries and publishers (often focusing on financial factors), until recently there was little that studied the authors who have chosen to publish their works in these publications [10] . Identifying factors involved in author decisions to publish in open access journals helps illuminate issues that may encourage or discourage author support of open access publishing models. Further understanding of these issues can assist the efforts to improve author perceptions of and confidence in open access publications.
Literature Review
In addition to discussions about how to define open access, much of the literature about OA publishing focuses on the relative importance of specific issues such as impact factor, publication speed, and author fees [11] . Increasingly the body of research focused on author attitudes towards these issues is expanding. Some have argued that actively publishing researchers are at the heart of the open access movement and it is important to "consider the wants and needs of authors" [12] .
Fueling the recent shift in focus to author publishing behaviors and attitudes are several large scale studies which report on the experience and opinions of authors and open access publishing [2, 13] . Findings suggest that although deliberate open access publishing continues as a minority activity amongst publishing authors, there has been a fairly significant rise in non-OA author awareness of open access and related issues [2] . Of particular interest are the issues reported as most meaningful and significant to authors when making decisions on where to publish their work.
In an extensive 2004 survey [5] comparing the experience of approximately 100 OA authors and the same number of non-OA authors, Swan and Brown presented findings on reasons authors choose open access venues for publication. Free access (92%), speed (87%), and wide-audience (71%) were reported as most important. More recently Rowlands, Nicolas, and Huntingdon, found prestige of the publication based on reputation or impact factor, as well as type of research and speed, to be essential in the decision making process for all authors [2] .
Free Access
Free access for readers undoubtedly serves as an enticing point in the promotion of open access publications. In a 2004 study, three-quarters of the surveyed authors reported free access as the "strongest characteristic associated with open access journals" [10] . Similarly, in 2004 it was found that 90% of the authors surveyed acknowledged having chosen to publish in open access journals on the basis of free access [13] .
Individual proponents of the open access movement have argued that open access grants accessibility to institutions and individuals with limited resources, as well as encourages the sharing of original research on an international level [14, 15] . Lawrence Lessig, a vocal proponent of the open access movement, argues that the real objective of open access is not to undermine traditional publishers, but rather aid in the distribution of a work "as widely as possible around the world" [16] .
Publication Quality
Open access publications continue to face criticism regarding quality and prestige when compared to more traditional and established journals [10, 12] . Author perception of publication quality appears to be based on various factors including the peer review process and the reported impact factor of a journal.
The JISC/OSI report found that while many non-OA and OA authors are aware of the perception that the peerreview quality of open access is lower, the OA author responses supported previous reports that the peer review process within open access journals has been quite similar to that of traditional publications [5] . In addition, it seems that most authors continue to stress the importance of retaining peer review in order to maintain the quality of all publications [10] .
The impact of individual publications has and continues to be a heavily relied upon indicator of journal quality. Whether based on a perception of or on the official Impact Factor, it is important to many authors and often attributed to career success to publish in high impact journals [13] . As with perceived peer-review quality, impact factor has been cited as a disincentive in regards to open access publishing [13] . Individual impact or the quantity of citations per individual work is also of interest to authors. However, recent studies have shown that articles in open access journals may have increased visibility and in turn a higher rate of citation compared to non-OA peer articles [7, 17, 13] .
Speed
The amount of time between acceptance of an article and its publication is often listed as important in the consideration process. This is particularly true for those in more competitive research areas such as the sciences [18] . OA authors have reported that in their experience, open access publications are "faster" compared to traditional publications [13] .
Cost
One controversial outcome of the open access movement has been a heavy reliance on an author pays model. Within this business model, authors are charged per accepted publication in order to subsidize journal costs traditionally supported by subscription fees. Evidence has shown that many authors are in opposition to these fees and have reported that they are not prepared to pay for open access publishing [10] . Some have vocalized concern for the ability of authors to cover these costs, while others argue that it is a matter of author willingness to reallocate research funds [19, 20] . Nicholas & Rowlands note that the author pays model may be misinterpreted by some who are not aware that most funding sources will cover publication costs such as page charges and author fees [10] .
The significance of author fees as a discouraging factor may be influenced by complex factors including the author's field, tenure, and availability of external funding such as grants. In a comment based on recent reports on the effects of open access publishing, a UNC-Chapel Hill tenured faculty member in the biological sciences observed that "for the price of a set of old-fashioned reprints, an author can make an article open access, be virtually assured of a larger readership, and have a high probability of increased citations levels" [20] . Starting with the most prolific of the identified authors, email recruitment letters were sent to 35 UNC and 22 Duke faculty. Each of the interviews was conducted or collected by the principal investigator and lasted approximately thirty minutes. If a participant was unavailable for an interview, she/he was asked to complete the electronic set of questions and return them via email.
Methods
Prior to each interview, the principal investigator collected specific publicly available information about each participant, including name of affiliated department, faculty status, PubMed citation list of all (both OA and non-OA) publications during the 18 month period.
ATLAS.ti, a qualitative analysis program for coding and interpreting text, was used for coding and analysis of interview data. All responses to open ended questions were tagged with identified key concepts. When responses did not fit into existing categories, new concepts were created. Many of the concepts such as quality, speed, impact factor, and cost were topics related to open access publishing identified in previous reports [5, 25] .
Results & Discussion
Of the fifty-seven biomedical faculty recruited for this study, fourteen interviews were granted and completed. Eleven of the participants were from UNC-Chapel Hill and three from Duke. Six (43%) of the interviews were conducted in-person, two (14%) over the phone, and six (43%) were filled out by the participant and returned via email. Four interview participants were assistant professors, four were associate professors, and six were full professors. Affiliated departments of the faculty participants included Medicine (7), Biology (4), and Public Health (3). The primary communicated response for declined participation was lack of free time to participate.
Each of the participants were presented with seventeen interview questions and asked to elaborate as much as appropriate for each response.
Q1: How do you decide where to submit your articles for publication? (see Table 1 ) Authors discussed the factors important to their personal decision making process. Some respondents simply listed factors while others ranked the factors in order of importance. It appears that when making decisions on where to publish, authors rely heavily on their own perception of specific factors. Additional participant comments regarding publishing decisions: "Audience I want to meet, first by a wide margin."
Impact factor and audience were mentioned most frequently across participants. Many of the factors listed above can be sorted into some common categories. For example, the overall quality of a publication relates to the perceived impact factor as well as level of prestige and general quality. Target audience, topic of the published work, and visibility refer to publication readership. In addition, there are logistical issues such as author fees and the speed of the publication which affect publishing decisions.
Q2: Does speed of publication influence your choice of journal? (see Table 2 ) As mentioned, the speed of a publication appears to be an important factor for active authors, especially those in competitive fields of research. An explanation of "speed" was not provided to participants. Responses indicate that speed is often related to the submission, notification, and peer-review processes.
The majority of authors reported that speed is in fact important when selecting journals for publication submission. From participant responses to this question, it appears that in the past there was significant variation in speed across publications. The online environment, regardless of "openness" of publication, seems to help alleviate some of the problems that occurred in recent years. Table 3 ) When considering the importance of impact factor, one respondent acknowledged that it can be used as a crutch to help weed through the increasing amount of literature that is published. Another argued that the impact factor of a publication correlates with the level of exposure an article will receive.
Q3: How important is impact factor? (see
Reponses to Q1 and Q3 indicate that impact factor is often a point of consideration in publishing decisions for biomedical faculty at both UNC-Chapel Hill and Duke. If impact factor continues to strongly influence author perception of journals, open access publications will have to establish credibility through this measure and remain competitive with the more traditional high impact publications.
Q4:
Are you influenced by the number of subscribers/ readers that a journal reports? (see Table 4 ) Many of the respondents acknowledged that they did not know how to go about finding this kind of number or report. Another acknowledged that this may be a more generational factor and that the newer generation of faculty may not be as interested.
Overall, the number of subscribers and readers reported by a journal does not seem to sway decisions on where to publish. The impact factor of a journal appears more influential to these authors. Additional participant comments regarding speed: "Now it doesn't feel like there is a huge difference in speed because most have gone to electronic review and submission." "Speed used to be more of a factor during my post-doc." "Everyone tries to avoid the journals known to be slow or disorganized." "It is more the speed of review and notification that is important to me." "The advent of electronic reviewing has sped up and homogenized the process in my field." Table 5 ) While all participants were previously identified as OA authors, it was unknown whether each had made a conscious decision to publish in an open access journal. A majority of the UNC-Chapel Hill authors and all of the Duke authors reported that at this time the open access status of a journal does influence publishing decisions. Two participants noted that open access had not been much of an influential factor in the past, but has recently become more important to them as authors. Based on comments from these two authors, it seems an increased awareness of open access as a publishing consideration may be a result of the evolving online publishing environment. Table 6 ) Of the participants answering "yes" or "increasingly" to Q6, the five factors were listed as reasons for considering open access when making decisions about where to publish.
Q5

Q7: If so, what is your motivation for publishing in an OA venue? (see
Similar to other reports on author attitudes towards OA publishing, a majority of the UNC-Chapel Hill authors (55%) and all of the Duke authors identified free access as a motivation associated with open access. Speed and visibility were mentioned by a minority of participants. Table 7 ) In an attempt to identify possible points for open access promotion, participants were asked to list any incentives for OA publishing.
Q8: Are there any incentives for you to publish in an open access venue? (see
Four UNC-Chapel Hill authors could not come up with any incentives to publish in an open access venue. Some of the four mentioned that instead there are disincentives present (see Q9). Audience accessibility, in terms of free and/or easy online access, and broad exposure were most often noted as OA incentives. Three of the responses to Q8 included copyright retention as an incentive of open access publishing. While copyright retention was not reported as a motivating factor for OA publishing (Q7), it is important to note that it is viewed as an incentive for some. Table 8 ) Many of the respondents noted that these factors are known perceived disincentives and are not reflective of their personal feelings towards open access. However, Additional participant comments regarding open access as a part of publishing decisions: "Increasingly important because things are moving more quickly now that they are online." "I see it being more of an issue in the future." some authors reported few venues and lower impact as disincentives directly affecting their own publishing. Four of the five participants who mentioned author fees acknowledged that cost is also an issue in traditional publishing models. While only three of the eleven (28%) UNC-CH participants mentioned author fees in their response to Q9, two of the three (66%) Duke participants noted cost as a disincentive for OA publishing. Two additional participants mentioned that there are no disincentives, specifically since the cost ends up being similar for faculty who use color images or otherwise incur page charges in traditional journals. Table 9 ) Only one respondent reported that his department has made a statement regarding open access publishing. In this case, the noted departmental statement was pro-open access. Three respondents from the same academic department at UNC-Chapel Hill mentioned that while there is no formal departmental statement, specific individuals within the department are vocal and encourage open access publishing amongst their colleagues. Table  10 Only one out of the eleven respondents was aware of the 2005 Convocation. The one author who answered "yes" to this question attended the conference and noted that he did not believe that there were many actively publishing authors in attendance. This question was specifically targeted at the UNC-CH participants, but was also presented to Duke participants. All of the Duke participants responded No. Table 11 ) Q12 and Q13 were asked in order to determine if the authors made conscious decisions to publish in an open access venue.
Q9: What disincentives are there for you to publish in an OA venue? (see
Q10: Does your department make a statement for or against open access publishing? (see
Q11: Are you aware that there was an open access convocation on the UNC-Chapel Hill campus? (see
Q12: Have you published in any open access journals? (see
The large majority of UNC-Chapel Hill authors and all of the Duke participants were aware of their OA publications. In some responses, authors indicated that they chose a publication specifically based on the OA status. Open archive publications with policies to release items as freely available after a specified amount of time were also included in the recruitment. It is likely that some of the authors were unaware that they had published in an open access or open archive venue because the articles were not freely available at the time of publication. Additional participant comments regarding open access incentives: "Open access is practical in terms of audience and accessibility and philosophical in terms of ownership." "Retaining copyright makes life easier." "Anyone can read it from anywhere, including me!" Q13: If so, were you responsible for selecting the publication? (see Table 12 ) All but one author indicated responsibility for selecting the open access journals where their work had been published. Two of the "not that I know of" respondents from Q12 answered "yes" to this question, indicating that they were responsible for choosing the publication but were unaware of the OA status of the journal.
Q14: If not, do you know why the decision was made to publish in an OA journal?
There were no responses to this question. All but one participant responded "yes" to Q13, making Q14 irrelevant. The one of the participants who submitted the interview electronically via email, did not respond to this question.
Q15:
Were you or any of the other authors responsible for paying author fees? (see Table 13 ) As discussed earlier, some open access journals require authors to pay fees for each publication. In addition to finding out whether or not participants were required to cover author fees when publishing in OA journals, Q15 and Q16 attempted to identify whether or not the author fees associated with open access publishing are a concern for UNC-Chapel Hill and Duke University authors.
The majority of UNC-Chapel Hill participants and all of the Duke participants were responsible for paying author fees. Two of the authors acknowledged that for some of their open access publications, author fees were fully or partially alleviated because of UNC-Chapel Hill institutional memberships with BioMed Central and PLoS. Two of the three authors who answered "no" to the question "have you published in any open access journals?" (Q12), answered "yes" to this question (Q15). These responses indicate that author fees are not limited to open access publishing venues.
Q16:
If so, where did the funding come from? (see Table  14 ) All respondents answering "yes" to Q15 reported that author fees were covered by grant funding. It appears that when author charges are required for either open access or more traditional publications, biomedical faculty at UNC-Chapel Hill and Duke University have no trouble covering the costs with grant funding. Some commentary was consistent across multiple participants. For example, three individuals mentioned that they hope open access will become the "norm" within publishing. While some respondents stated that they think this will happen regardless, others believed OA should be encouraged and championed by progressive faculty. Two suggested the maintenance of a rigorous peer-review proc- Two participants mentioned that while they encourage and promote open access, they also understand the business side of publishing and the coinciding factors requiring consideration. The open access business model of the Proceedings of the National Academy of Sciences (PNAS), requiring authors to pay $1,000 to make an article freely available from the date of publication, was criticized by one author who believed the six month embargo period was sufficient to satisfy the desire for free access to the public.
A number of participants brought up issues concerning copyright and copyright retention during the interviews. For example, copyright retention does not appear to be a high priority for publishing authors. Instead, author participants openly discussed sharing copyright protected material when they have received requests for copies of their own publications from interested individuals. Such comments match with those from other studies.
An additional point of view presented within Q17 was concern regarding possible consequences for junior faculty publishing in open access venues. As tenure and promotion is a serious subject within academic institutions and open access publishing is not yet a widely accepted activity, it is reasonable to question the effect it will have on new faculty. While this is a legitimate consideration, when asked about open access publishing disincentives (Q9), only one participant mentioned concern for career. "Embargo does not mean much to me because most of the people that will be reading my work are at institutions that have access to the material. Sometimes people will contact me for copies of the articles, so I end up breaking copyright a lot." "I send pdfs to those who need access...I receive a reasonable amount of these request, mostly from foreign countries." "I initially got interested in open access because of requests for pdfs from researchers and students in Eastern Europe and Russia who could not afford subscriptions to journals." "I have never paid to have my research published, but I also have signed over all copyright to the professional journals...which seems to be the tradition for medical journals." "Another issue that has been brought up is with junior faculty. Is it a good idea for them to publish in open access journals? It could be dangerous."
Conclusion
Data analysis of participant responses to interview questions attempted to gain qualitative insight into personal accounts and perceptions of publishing decisions and trends. Knowledge of author attitudes towards open access publishing models will help OA proponents focus on factors that are meaningful to a specific population of authors and avoid futile efforts.
Similar to previous findings, the idea of free access for all appears to be an important motivational factor and incentive for open access publishing. Many of the authors who did not acknowledge open access as a part of the "where to publish decision" noted accessibility as an incentive to publish in OA journals. As reported by some of the participants, requests for electronic copies of their publications by individual researchers, often in foreign countries, remains quite frequent and in some cases has prompted an interest in the open access movement. Affiliates of UNC-Chapel Hill and Duke University benefit from access to an extensive amount of expensive information resources, raising awareness of the information barriers faced by researchers and authors at less fortunate national and international institutions.
In regard to the general quality of publications, multiple authors stressed that open access publications are often considered to be less respected than established journals in their own fields of research. Maintenance of rigorous peer review was suggested as one way to ensure and promote the quality of OA publications. In addition, open peer review and the posting of editorial comments were cited as valuable features available within some open access journals. The impact of open access promotion through individual author advocacy amongst departmental colleagues was also apparent within participant commentary. Encouraging vocal advocates and early adopters to share positive open access publishing experiences, and highlighting OA journals which have successfully maintained stringent peer review may dissolve some of the criticism towards the quality of OA venues.
It is clear that many of the authors place value on either the reported impact factor or the perceived impact (based on either peer or personal opinion) of publications. Also, it appears that, at least among authors at UNC-Chapel Hill, there is a continued belief that open access publications have a lower impact factor than traditional journals. As OA publications are increasingly included in the annual ISI Journal Citation Report, it will be interesting to determine if these presumptions are accurate. A recent report from the Public Library of Science (PLoS) revealed that one of their high profile open access publications, PLoS Biology, was found to have a much higher impact factor than many of its peer journals in general biology [26] . As impact is an important publishing factor for many biomedical authors at both UNC-Chapel Hill and Duke University, it will be essential to monitor future reports on the impact factors of OA publications compared to traditional journals, as well as the citation level impact of individual articles appearing in open access publications.
The majority of respondents acknowledged the importance of speed in the publication process. However, in contrast to reports from earlier research, there was no clear indication that speed was specifically correlated with publishing in open access venues [13] . While participants were not asked whether they attribute speed of publication to open access venues, responses indicate that the speed of submission, notification, and review processes have become less of an issue for all publications as the online publishing environment evolves. Therefore, the speed of OA journals as compared to more traditional journals may not be an appropriate point of promotion as an open access publishing incentive. The PLoS One [27] model of open peer review, in which an essentially unedited version of a paper is "published" very rapidly, then discussed in an open forum, may further push the idea of speed to publication. In the traditional peer review model, however, it is difficult to imagine how OA publishing may improve on other electronic models. Additional participant comments regarding author fees: "Yes initially, until UNC assumed that role." "We have to pay for page charges in most journals anyway...NIH and most other grant sources just get a bulk budget. It is assumed that you will be paying those charges."
